Does the presence of corporate headquarters in a city affect the incomes of local charities? To address this question we combine data on the head office locations of publicly traded U.S. firms with information on the receipts of local charitable organizations. Cities like Houston, San Jose, and San Francisco gained significant numbers of corporate headquarters over the past two decades, while cities like Chicago and Los Angeles lost. Our analysis suggests that attracting or retaining the headquarters of a publicly traded firm yields approximately $3-10 million per year in contributions to local non-profits. Likewise, each $1000 increase in the market value of the firms headquartered in a city yields $0.60-1.60 to local non-profits. Most of the increase in charitable contributions is attributable to an effect on the number of highly-compensated individuals in a city, rather than through direct donations by the corporations themselves. The increased private sector donations from the presence of corporate headquarters do not seem to crowd out government grants to local charities.
Introduction
Much of the vital infrastructure in American cities is provided by non-profit organizations.
1 Over one-half of all hospitals, one-third of colleges and universities, and the vast majority of cultural institutions are tax exempt non-profits that rely on charitable donations as a major source of income. 2 These organizations in turn contribute to the social capital of a city, helping to attract new residents and in many cases defining the package of amenities that people associate with a city.
Although the importance of local non-profit organizations is widely acknowledged, it is unclear whether local policy makers can actually influence the supply of charitable donations in a city, or otherwise affect the viability of local non-profits. One policy that has attracted considerable attention is the use of tax subsidies to attract corporate headquarters (Greenstone and Moretti, 2005) . In a well-publicized recent example, Boeing was granted $50 million (about $100,000 per job) in tax abatements to relocate its corporate headquarters from Seattle to Chicago. 3 Like other place-based policies, subsidies to attract headquarters are difficult to justify. 4 Supporters of these policies often point to the impact on local non-profits as one of the important benefits of attracting or retaining company headquarters.
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There are two primary channels through which corporate headquarters could affect local non-profits. First, corporations themselves are large donors, and some fraction of their giving is channeled to local charities (McElroy and Siegfried, 1986 ). Second, highly-paid corporate executives are potentially important benefactors of local charities (Galaskiewicz , 1997; Werbel and Carter, 2002) . In both cases the attraction (or retention) of a major corporate headquarters could influence the supply of local charitable contributions. Alternatively, corporations may be attracted to a city by the same underlying factors that affect charitable giving, generating a spurious correlation between charitable giving and the presence of corporate headquarters. Even if newly headquartered firms (or their top managers) donate significantly to local charities, it is still possible that the net effect on local nonprofits is small if these new donations crowd out other sources of funds -in particular, government-provided grants.
In this paper we focus on three related questions. First, we study the relationship between the presence of corporate headquarters and the level of charitable giving in a city, focusing on the key question of whether corporate headquarters actually exert a causal effect on local giving.
Having found a significant increase in charitable giving, we then investigate the channels through which corporate headquarters might affect local charities. Specifically, we investigate whether this increase is attributable to an increase in the number of highly-compensated individuals in a city or an increase in direct donations by the corporations themselves. Finally, we estimate how much of the increased private sector donations generated by the presence of corporate headquarters crowds out government grants to local charities.
We use a newly assembled data base that includes the locations of the headquarters of all publicly traded corporations in the US from 1989 to 2002, combined with data on the contributions received by public charities in 147 larger cities. During this period there was substantial turnover in headquarters locations, driven by the growth of new firms, mergers and acquisitions, and the decisions by some companies to relocate (Klier and Testa, 2002) . Our data allow us to measure the impact of corporate headquarters on charitable contribution flows, while controlling for observable time-varying factors like population growth and permanent 5 See e.g., Smith Hopkins (2004) for a discussion of the case of Baltimore.
unobserved city factors.
Our empirical analysis uses variation in both the number of headquarters in a city and the market capitalization of the firms headquartered there. We find that the presence of a corporate headquarters has a significant effect on local charities. Our estimates suggest that an additional corporate headquarters is associated with about $3 to 10 million per year in additional public contributions to local non-profits. Likewise, each $1000 in combined market value for the firms headquartered in a city yields $0.60-1.60 to local non-profits. Comparing different types of charitable organizations, we find that increases in the market value of locally-based firms lead to higher contributions for both nationally-oriented charities (such as education and research institutions) and those with a more local orientation (such as health care and human service providers).
The main econometric issue confronting our analysis is the possibility that unobserved city-specific shocks affect both charitable contribution rates and the presence or market value of locally headquartered firms. To address this concern, we present estimates from two alternative instrumental variables (IV) strategies that identify responses to different sources of variation in the market value of firms headquartered in a city. First, we use the market value of firms that are continuously located in a given city to instrument for the overall value of firms in a city. This strategy abstracts from potentially endogenous entry and exit behavior. Second, we use the market value of firms that primarily produce for the national or international market. This strategy reduces or eliminates the influence of local income shocks that increase the demand for locally-produced goods and services and simultaneously increase contributions to local charities.
Estimates from both strategies are close to the estimates from our baseline OLS models.
To further probe the possibility of reverse causality, we estimate dynamic models that include both current and future measures of the presence of corporate headquarters in models for current giving. Reassuringly, we find generally small and statistically insignificant effects of the future variables. We also present models that include city-specific trends. These absorb the influence of any long-run factors -like technology or consumer preferences -that have a differential impact on different cities. Again, we find robust evidence that the presence of corporate headquarters matter to local charity contributions. While we cannot completely rule out the possibility of omitted variable biases, we believe that the weight of the evidence points toward a causal interpretation of the correlation between the presence of headquarters and charitable donations.
We go on to investigate the channels through which corporate headquarters might affect local charities. We find that most of the increase in charitable contributions arises from an effect on the number of highly-compensated individuals in a city, rather than through direct donations by the corporations. We conclude by testing whether the gains to local charities associated with the presence of corporate headquarters lead to any offsetting reduction in the grants provided by government funding sources. 6 Simple OLS models show that government funding appears to be "crowded in" by private sector donations. Arguably, however, OLS models are biased by the presence of unobserved characteristics of local charitable organizations that increase the willingness of private sector and government agencies to provide funding. When we use the presence of corporate headquarters as instrumental variables for private-sector donations, and control for the revenues of local government agencies, we find that government funding is essentially unaffected by fluctuations in private donations.
The remainder of this paper is organized as follows. Section I reviews the existing literature and presents a benchmark calibration of the potential effect of corporate headquarters on local charitable contributions. Section II describes our econometric specifications. Section III describes our data sources and presents some descriptive statistics. Our main empirical results are in Section IV. Section V concludes.
I. Background on Corporate Giving and Local Charities
The existing literature on corporate giving has largely focused on the question of why corporations donate to charity. 7 The leading hypothesis is that corporate charity arises from an 6 Most existing studies of the interaction between non-profits and the government (e.g., Roberts, 1984; Bergstrom, Blume, and Varian, 1986; Payne, 2003, 2009 ) focus on the crowding out of non-profit activity by an exogenous increase in the government supply of services. Becker and Lindsay (1994) present an interesting analysis of "reverse crowd-out": the impact of private donations on government spending. 7 A 1936 IRS ruling allowed corporations to receive a tax deduction for charitable donations of up to 5% of pre-tax earnings. Until a 1953 court ruling in New Jersey, however, the legality of corporate charity was still in dispute, with some states outlawing donations that did not directly benefit the company. See Himmelstein (1997) for more detailed discussion.
agency problem: managers divert shareholder wealth to satisfy their own interests (Boatsman and Gupta, 1996; Helland, Smith, and Brown 2006; Bartkus, Morris and Seifert, 2002; Webel and Carter, 2002; Trost, 2004 ). An alternative hypothesis is that corporate giving is driven by profit-maximizing concerns (Navarro, 1988; Fry, Keim, and Meiners, 1982) . Both views suggest that corporations will tend to focus much of their overall giving on local charities. Under the agency hypothesis, CEO's (and other top managers) presumably receive personal benefits from locally-directed contributions, including community recognition and perquisites like access to cultural events. 8 Under the profit maximizing hypothesis, local contributions can lead to improved community relations (e.g. better treatment by local regulatory agencies), and can also directly affect the corporation's workforce (e.g., through improved local education or health care services). For firms that sell a sizeable fraction of their production locally, contributions to local charities can also work as a form of advertising (as is the case with contributions to public television and radio, for example). 9 It is estimated that there is nearly $14 billion in corporate charitable giving in the United States each year (Muirhead, 2006) .
There are few direct studies of how firms allocate their charitable contributions. Using interview data for a sample of 229 large companies in 14 cities, McElroy and Siegfried (1986) estimate that about 70% of corporate donations are targeted to headquarters' cities. Since most companies have a significant share of their overall workforce in the same city as their headquarters, and firms also tend to contribute to charities in cities where they have plant facilities, this 70% estimate presumably overstates the pure headquarters share. 10 Nevertheless, a plausible range of estimates from McElroy and Siegfried (1986)'s study is that corporations 8 Galaskiewicz (1997) studies donation patterns in Minneapolis-St. Paul, using data from the late 1970s and late 1980s. He focuses on the membership of the CEO and board members of a company in social networks as predictors of the generosity of corporate giving.
9 Recent commentators have identified "strategic philanthropy" as an emerging trend in corporate giving (see e.g. Zetlin, 1990; Saiia, Carroll and Buchholtz, 2003) . This can be interpreted as charitable giving that contributes to profitability.
allocate about 50-65% of their charitable contributions to headquarters' cities. 11 This is similar to the 63% headquarters share estimated by Galaskiewicz (1997) (Muirhead, 2002) . Taking only the corporate direct cash donations, and assuming a 60% local share, these numbers suggest that a headquarters of a larger corporation could be expected to contribute about $4 million in cash to local charities.
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In addition to the direct contributions made by the corporation, charities in a headquarters' city may benefit from the presence of highly-compensated managers. These people contribute directly to local charities, and also lend their support and expertise to local fund-raising efforts. Assuming for example that the top managers in a large corporation have a combined income (including salary, bonuses, and incentives) of around $250 million and that their marginal contribution rate to non-religious charities is around 3 percent, the contributions of top managers would add an additional $7.5 million to the local impact of a large corporate headquarters. Again, the impact of a headquarters for a smaller company is presumably smaller.
This sum will be augmented by any impact of the top managers on the efficacy of fund raising by local charities, or by positive "spillover" effects on other residents (or out-of-town contributors). Overall, these calculations suggest that the attraction or retention of corporate headquarters may have a significant effect on local charities.
11 McElroy and Siegfried (1986) estimate that 90% of all contributions are allocated to headquarters cities or cities where the firm has production facilities. Following the notation of the previous note, this implies that α H + α p = 0.9. Assuming that f H is between 0.2 and 0.5, the pure headquarters share (α H ) is between 0.5 and 0.65.
12 According to the Conference Board, non-cash contributions are particularly important for pharmaceutical, chemical, and computer and technology firms (Muirhead, 2002, page 10) . It is unclear whether non-cash contributions are allocated in the same general way as other contributions. It is also unclear how these are recorded by the receiving charities.
II. Methods
To empirically evaluate the effects of corporate headquarters on local charities, we adopt a simple reduced form approach. Let y ct represent the public contributions received by charitable organizations in city c in year t. We assume that
(1)
where α c is a city-specific fixed effect, δ t is a time effect, X ct is a set of control variables that reflect changes in the underlying characteristics of the city, and H ct is a measure of the presence of corporate headquarters in the city in year t. We consider two measures of H. The first is a simple count of the number of corporate headquarters, or the number of headquarters of large corporations. The second is the market value of the corporations with headquarters in city c in year t. These alternatives capture somewhat different dimensions of the "corporate presence" in a city. 13 The market value measure "weighs" the headquarters of different firms in proportion to their relative market value. 14 It can also change over time even in the absence of any entry or exit, depending on the fortunes of local firms. To the extent that corporate contributions are proportional to firm size, and larger corporations employ proportionally more highly paid managers at their headquarters, the market value measure may be a relatively good indicator of the corporate presence. 15 It is in principle possible that the increase in donations caused by the opening of new headquarters in a city results in a decline in donations by incumbent firms.
In this case, the parameter γ measures the effect of changes in corporate headquarters in a city, net of any displacement effect. From the point of view of local governments, this net effect is arguably the parameter of interest.
The main econometric issue confronting the estimation of equation (1) is the possibility 13 There are other potential measures of H. The number of employees in the firm is one possibility. This is available, for example, in CompuStat but the variable is not audited and is known to be measured with error.
14 Our specification implicitly assumes that $1 in additional market value of a firm translates into $x in charitable contributions, where $x is the same irrespective of whether the firm is located in a large or small city. There is no particular reason for why an additional dollar in market value of a firm located in a large city should have a different effect on contributions than an additional dollar in market value of an identical firm located in a small city. 15 Note that other measures of the firm size may be preferable to market value, such as total net revenues or total number of employees. This may be a particular issue during our sample period because some firms with very small net revenues (or even negative revenues) had very high market values at the end of the 1990s.
that H ct is correlated with unobserved city-specific factors that affect charitable contribution rates. For example, the profitability of firms that sell goods and services to nearby customers will be affected by local income shocks that also affect overall charitable contributions, leading to an upward bias in the parameter γ. To investigate this source of bias, we present instrumental variables estimates of equation (1) that use the market value of firms that produce traded goods as an instrument for the market value of all locally-headquartered firms. Assuming that traded goods are sold on a national (or international) market, this procedure should yield estimates of γ that are purged of the influence of local income shocks.
A second possibility is that corporations are attracted to (or emerge from) cities with particularly successful local charities. In recent decades, for example, high-tech businesses have grown up around many research universities. 16 Such "reverse causality" will lead to an upward bias in OLS estimates of γ. To address this concern, we present estimates of a simple dynamic version of equation (1):
The lagged values of the headquarters measure H are included to reflect the possibility of a time lag between the arrival of new headquarters in a city (or the growth in the market value of firms headquartered there) and the flow of contributions to local charities. The lead terms are included to test for endogenous shifts in the corporate presence in a given city. A significantly positive estimate of the lead coefficient (γ Lead ) can be interpreted as evidence of reverse causality, whereas an estimate close to zero is consistent with the absence of such an effect.
To further address the potential endogeneity in the decision of large companies to locate their headquarters in a specific MSA, we also consider instrumental variables estimates of A third possibility is that shocks to geographically concentrated industries lead to changes in the profitability of the firms in a city, and also to changes in the charitable contributions of workers who are affiliated with the industry but are not directly connected to the corporate headquarters. Trends in the profitability of the domestic automobile industry, for example, affect charitable donations in Detroit not only through the contributions of the automobile companies and their headquarters employees, but also through the contributions of the other auto sector employees who live and work in the area. To control for such sectoral shifts we present models similar to (2) that include unrestricted city-specific trends. These will absorb any longer-run trend factors -like technology or consumer taste --that would otherwise confound our OLS models.
III. Data Description
Our empirical analysis combines two different types of data. The first is information on the locations of corporate headquarters by year. We limit our attention to publicly traded firms, making it easy to develop estimates of the market value of the firms headquartered in a city. The second type of data is information on the contributions received by local charitable organizations.
a. Corporate Locations and Stock Market Valuation
We used the CompactDisclosure database to retrieve the corporate addresses from the 10-K and 10-Q filings for all active U.S. firms listed on the New York, American, and NASDAQ exchanges between 1989 and 2002. 17 Where possible, we used the May versions of the database, which typically record the 4 th quarter SEC filings. Thus, our address information generally pertains to the end of the calendar year. We used a commercial zip code conversion program (available from zipinfo.com) supplemented with additional hand-coding to successfully map the 5 digit zip codes for each corporate address into a Metropolitan Statistical Area (MSA) or Primary Metropolitan Statistical Area (PMSA). 18 For convenience, in the remainder of this paper we refer to these as MSA's or simply as "cities".
We also retrieved for each corporation listed in the CompactDisclosure database the market value of the firm (i.e. the value of all outstanding shares) as of year end, and a CUSIP identifier which we use to uniquely identify firms. For each year, we ranked all active firms by their market value and identified the top 1000 firms in the year. We then identified "top firms"
as the set of 2,805 firms that were ever in the top 1000 list in any year between 1989 and 2002.
Of these relatively large firms, 524 were continuously active over the entire period.
19 Table 1 presents some simple descriptive information on number, market value, and headquarters locations of the firms in our sample. The first 3 columns pertain to the sample of "top firms" while the last 3 pertain to all firms listed on the three exchanges. As expected, mean market values of the top firms are substantially larger than the corresponding values for all firms.
In fact, the top firms account for 90% or more of the total market value of all firms in our sample. The mean values of the firms in the sample rise substantially between 1990 and 2000, reflecting the run-up in U.S. stock market prices in the 1990s.
The bottom rows of Table 1 Our empirical analysis focuses on cross-city comparisons of changes in the presence of corporate headquarters (measured by the number or value of headquartered firms). Appendix Table 1 shows the number and average size of firms headquartered in the 146 larger cities in our main estimation sample. We also show some statistics comparing firms that were continuously present in a given city, firms that exited from the set of 146 cities between 1990 and 2000, firms that entered over the same period, and those that re-located between cities. Roughly 85% of all Each organization included in the sample file reports a variety of income information, including contributions received from the public, government grants, and other sources of revenue. Organizations also report a zip code, which we convert to an MSA using the same procedures we followed for identifying firm headquarters. Samples from 1990 and later include a sample weight variable which is meant to reflect the sampling probability for the observation.
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Some basic information on the number of charities in the sample and their charitable receipts is provided in Table 2 . We present the actual (i.e., unweighted) numbers of charities and their reported public contributions in the 4 left hand columns, and the weighted analogues in the 4 right hand columns. (All dollar amounts are in constant 2002 $). Note that the weighted number of organizations is about 10-11 times larger than the unweighted number, while the weighted sum of all public contributions is only about 1.5 times larger than the unweighted sum.
The difference reflects the fact that small charities are sampled less frequently.
The entries in the top line of the Table 2 show that the number of 501(c)3 non-profit organizations in U.S. metropolitan areas grew rapidly over the 1990s, as did public contributions to these organizations. The next line presents similar data for a subset of 146 larger cities that we use in our statistical analysis. Cities were included in this sample if they had a minimum of 9 charities reporting from that city in each year between 1990 and 2002, and if the coefficient of variation of (unweighted) total annual public contributions for organizations in the city over the 20 We adjusted the market value data so that both corporate data and the charity data are based on calendar year. 21 Sample files are also available for 501(c)3 organizations that file a short version of Form 990 (known as Form 990-EZ). We only use the full Form 990 in our analyses. 22 The Statistics of Income samples include 100% of the largest nonprofits and a sample of smaller organizations (with associated sample weights). More details on the sampling scheme can be found at the National Center for Charitable Statistics website.
same period was less than 0.62. 23 Note that charities in these cities account for 85-90 percent of charitable organizations in all 335 MSAs, and over 90 percent of public contributions to these organizations.
The lower rows of Table 2 present comparable data for the 20 cities with the highest levels of (unweighted) total public contributions in 1990. Most of these cities are among the top 15 headquarters cities shown in Table 1 , although Washington, DC is an interesting exception.
Washington was not a major headquarters city in 1989 (though it gained a number of headquarters over the 1990s) but was the number 2 city in terms of public contributions in 1990
and also in 2002. Presumably this reflects the fact that many large national organizations (such as the Red Cross) are based in Washington.
There is considerable variation in the city-specific trends in charitable contributions over our sample period. Some of these differences are illustrated in Figures 2a and 2b , which show the trends in (unweighted) contributions received in 10 major cities relative to 1990. Looking at Figure 2a , for example, it appears that there was much more rapid growth in contributions in
Boston and Washington than in New York or Los Angeles. Interestingly, the same is also true for the trends in the number of large companies headquartered in these towns ( Figure 1a ).
We also constructed graphs similar to Figures 2a and 2b using the sample weights to estimate total contributions in each city. Inspection of these graphs suggested that the weighted estimates are relatively noisy, reflecting the variation from year to year in the inclusion of midsized charities with relatively large sampling weights.
IV. Estimation Results
In this section we present the main empirical results of the paper. We begin in the first subsection presenting models that relate long-run changes in charitable giving to long run changes in the presence of headquarters in an area. In the second subsection, we focus on yearto-year variation in charitable giving and in headquarters presence. In the third subsection, we seek to distinguish between two possible mechanisms that may generate a link between charitable giving and the presence of corporate headquarters in a city. Finally, in the fourth 23 We also excluded one small city (Bangor Maine) because boundary changes make it hard to extract data from the subsection, we ask whether the charitable giving attributable to the presence of corporate headquarters has any displacement (or crowd-out) effect on public expenditures.
a. Cross Sectional Models for 2000 and First-Differences Models for 1990 and 2000
Table 3 presents a series of regression models based on equation (1) . 24 We also present one specification that includes both the number of headquarters (for all firms) and the market value of all firms (columns 4 and 8). All the models include 3 key control variables: the adult population of the city; the employment-population rate (for 16-59 year olds) in the city; and the fraction of adults with a college degree or higher.
(Coefficients of these variables are not reported but are available on request). The standard errors reported in Table 3 and throughout this paper are calculated using the Huber-White "sandwich" method and are robust to heteroskedasticity.
The estimates in Table 3 point to a number of conclusions. First, the estimated headquarters effects are uniformly positive, but relatively imprecisely estimated. 25 Second, as would be expected if there are unobserved differences across cities that affect both charitable contributions and the number of locally headquartered firms, the headquarters effects tend to be larger in the cross-sectional models than in the first-differenced models. Third, the estimated impact of an additional headquartered firm is estimated to be about $10 million in annual 1990 and 2000 Census. 24 We also estimated models that include the market value of only the top firms headquartered in a city. On average, however, the market value of top firms represents 95% of the value of all firms in a city. Moreover, the market values of all firms and top firms are very highly correlated across cities (correlation > 0.99). As a result, models that use only the market value of top firms are nearly identical to those that include the value of all firms. For simplicity, we therefore focus on market value models for all firms. 25 Conventional OLS standard errors are substantially (3-5 times) smaller.
deductions -substantially above our benchmark for the likely size of the local donations from a larger corporation ($4 million). The impact based on market value is smaller in magnitude and somewhat below the benchmark. Assuming an average market value of $2 billion (approximately the average value of traded firms present in the 146 cities in the middle years of our sample) the 0.67 estimate in column (7) implies an additional $1.3 million in contributions.
A fourth observation is that we cannot separately identify the relative importance of the number of locally headquartered firms and the size of these firms.
The basic correlations underlying the estimates in Table 3 are illustrated in Figure 3 , which plots the change in the value of public contributions received in a city between 1990 and 2000 against the change in the market value of locally headquartered firms. Consistent with the estimate in column 7 of Table 3 , the graph suggests a positive relationship. But a few citiesincluding Boston, Washington, and San Jose -are clearly important leverage points, if not outliers. We evaluated the robustness of the estimates in Table 3 in two ways. First, we estimated the models by median regression (see Appendix Table 2 ). Like the OLS estimates, the median regression estimates are uniformly positive but relatively imprecise. Interestingly, the median regression estimates suggest a somewhat smaller effect of the number of local headquarters and a larger effect of their market value. In particular, in the first differences specification each additional headquarters is estimated to raise charitable contributions by $4 million, whereas an additional firm with market value of $2 billion is estimated to raise contributions by $2 million. We also estimated the models by OLS, excluding the data for Boston, Washington, and San Jose. This yielded estimates quite similar to the estimates from the median regression. For example, in first differenced models the estimated effect of each local headquarters is $4.3 billion (standard error 4.6), whereas the estimated effect of the local value of headquartered firms is 1.12 dollars per thousand dollars of value (standard error 0.22).
As noted in Section II, one concern with OLS estimates of equation (1) is the potential endogeneity of the entry and exit of headquarters. To address this concern we use changes in the stock market value of stayers as an instrumental variable for the stock market value of all firms in a locality. Estimates from this procedure are presented in column (9) of Table 3 .
Interestingly, the IV procedure leads to a point estimate that is very similar in magnitude to the corresponding OLS estimate (in column 7).
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We also investigated whether the entry and exit of corporate headquarters have symmetric effects on charitable contributions. Specifically, we re-estimated the models in columns 5 and 6 of Table 3 , entering separate variables measuring increases in the number of locally headquartered firms, and another measuring decreases. Focusing on the effect of the total number of firms in the city, the original estimate (column 6) is 10.09. When we include separate variables measuring increases and decreases we obtain estimates of 13.08 and −18.00, respectively, with standard errors of approximately 7. These estimates are roughly equal and opposite, as implied by our baseline specification, though the point estimates are imprecise and the power to test for symmetry is relatively low.
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Another concern with OLS estimation of models based on equation (1) is that cityspecific income shocks affect the value of firms that sell to local consumers, and also lead to increased charitable contributions. Column (10) of Table 3 presents an IV specification that uses the change in the market value of producers of tradable products to instrument the change in the market value of all locally-headquartered firms. Assuming that local income shocks are relatively unimportant for producers of traded goods, the IV estimate should be purged of the influence of such shocks. Again, the estimate is very close to the corresponding OLS estimate, suggesting that local income shocks are not a major source of bias in our analysis.
In the discussion of Table 2 we noted that the weighted charitable contribution totals for many cities appear to be relatively noisy. As a check on the robustness of our findings we therefore re-estimated the first differenced model in columns 5-7 of Table 3 using unweighted contribution totals (see Table 4 columns 1-3). As expected the coefficient estimates obtained using the unweighted contributions are slightly smaller, but they are somewhat more precisely estimated, so the statistical significance is actually higher.
28 26 We also investigated other possibilities for instruments in this case. These included the mean log change of stock market price for stayers from 1990 -2000 by MSA and the percentage change of stock market price for stayers from 1990-2000 by MSA. 27 We also tried including positive and negative changes in the value of firms headquartered in a city as separate regressors. Since market values increased so much over the 1990s there were very few cities with decreases in market value, and the estimated effect of the negative change variable was very imprecise. The coefficient on the positive change variable was very similar to the estimate reported in column 7 of Table 3 . 28 If the unweighted contributions represent about 65 percent of the total contributions, then one would expect the An interesting question is whether all types of charities benefit equally from the presence of corporate headquarters in a city. To provide some simple evidence we divided charities into two groups, based on a rough distinction between organizations with a national orientation (including education, medical and science research, and grant making organizations) and those with a local orientation (including health and human service providers, and cultural organizations). We then re-estimated the first differenced models using as alternative dependent variables total contributions to each of these two types of charities. The results, shown in columns 4-9 of Table 4 , suggest that when corporate presence is measured by the market value measures, the two types of charities both benefit. On the other hand, when corporate presence is measured by the number of headquarters in a city, more of the benefit seems to flow to nationally oriented organizations.
b. Dynamic Models Using Annual Data
Although the differences analysis in Tables 3 and 4 controls for any permanent heterogeneity, and for decadal trends in observed characteristics like population and educational attainment, an important concern is that there may be time-varying unobserved characteristics that affect the number or value of locally headquartered firms and local donations. We therefore turn to the simple dynamic model described in equation (2), which uses annual (as opposed to decennial) data on charitable contributions and headquarters in each city. The results are presented in Table 5 . For simplicity, we only show results for two measures of corporate presence: the number of firms headquartered in a city (columns 1-5); and the market value of all firms headquartered in a city (columns 6-10). The models in the upper panel of the table include national year effects but do not allow city-specific trends, while these are included in the models in bottom panel. The dependent variable for all models is the unweighted sum of public contributions to all charities in a city and given year.
29
coefficients from the models' fit to the unweighted data to be about 65 percent as large as the coefficients for the models' fit to the weighted data. The coefficients in columns 1-3 of Table 4 are about 80% as large as the ones in columns 5-7 of Table 3 .
Consider first the models in the upper panel of Table 5 that include only the current value of the headquarters measure. The specification in column 1 yields a coefficient of 9.52, which should be compared to the estimate of 8.13 in column 2 of Table 4 (or 10.09 in column 6 of Table 3 ). When we use the count of firms with headquarters in a city as a measure of corporate presence, there is not much difference between the long-differences specification and the annual model. By comparison, when we use the market value of firms headquartered in a city as a measure of presence, the annual specification leads to a larger estimated impact. (Compare the 1.59 coefficient estimate in column 6 of Table 5 to the 0.61 estimate in column 3 of Table 4 ).
Interestingly, the median estimator of the decadal model (and the OLS estimator from a sample that excluded the 3 "outlying" city observations) also suggested a somewhat larger effect from the value of local firms.
Comparisons of the other specifications in Table 5 to these benchmarks suggest several conclusions. First, adding city-specific linear trends does not have much effect on any of the market value models but does have some effect on some of the models based on numbers of headquarters. In fact, with city-specific trends the estimated impact of an additional headquarters is as low as $3 million (column 1 of panel B). This estimate is actually in line with the implied effect of adding a new headquarters with market value of $2 billion, assuming an effect of about 1.6 dollars in donations per $1000 of market value (column 6 of panel B).
Second, when a lagged value of the number of headquarters is included (column 2), the lagged value is large and positive whereas the current value is smaller. This is consistent with some time lag between the flow of charitable donations and the establishment of new headquarters (or the closing of old ones). When two lagged values of the number of headquarters are included (column 3), the sum of the first lag and the second lag is positive whereas the current value is even smaller. The same pattern does not emerge, however, when corporate presence is measured by market value of the headquartered firms. As suggested by the IV model in column 9 of Table 3 , most of the year-to-year variation in this measure is driven by stock market fluctuations for firms that remain headquartered in a city, rather than by changes in the numbers of headquarters in a city. Thus, the data suggest a relatively direct connection between changes in company wealth and charitable contributions.
Third, and most importantly, when we include the lead values of the headquarters measures in the models in columns 4, 5, 9 and 10 we find coefficients on the leads are all relatively small and statistically insignificant (except for column 4, bottom panel, where the coefficient is negative). We also fit models with two leads (not reported in the table), and found that the two coefficients are never individually or jointly significant. While these are far from definitive tests, they do provide some evidence that the relationship between corporate presence and charitable contributions is not driven by serious reverse causality.
We also experimented with specifications that allow two separate city-specific linear trends, one before and one after 1993. Estimates from these models are reported in Appendix Table 2 . The pattern of coefficients for the headquarters value models are largely unchanged, though the magnitude of the estimated headquarters value measure is somewhat smaller, and centered around 80 cents of contributions per $1000 of local value. The headquarters count models are less stable: allowing separate city specific trends in the early and later 1990s we obtain no significant effect of the numbers of local headquarters on local contributions. Since we have only 10 observations per city, we suspect that these models (which use 3 degrees of freedom per city) are too demanding on the data.
c. Mechanisms
We have shown that the presence and market value of corporate headquarters are associated with a significant increase in donations to local charities. In theory, corporate headquarters could benefit local charities through two distinct channels (see Section I). First, there are the direct contributions made by the corporation itself. Second, the presence of corporate headquarters increases the number of highly compensated individuals in a city. These people are likely to contribute directly to local charities, and to lend their support to local fundraising efforts, leading to an increase in local charitable giving.
In this sub-section, we seek to shed some light on the relative importance of these two channels. We begin by quantifying the effect of headquarters on the share of high-income individuals (personal income above $100,000) in a city. To justify subsidies, municipalities often argue that by bringing managerial jobs to a city, corporate headquarters lead to an increase in the number of highly paid individuals. To the best of our knowledge, however, there is no systematic evidence on the importance of this effect. We then re-estimate the relationship between headquarters and charitable contributions controlling for the number of high-income individuals. To the extent that this addition leads to a reduction in the coefficient on the corporate presence variable, we infer that a fraction of the measured presence effect in Tables 3-5 works through an effect on the number of high-income people in the city. Table 6 presents models similar to the specifications in Table 3 but taking as the dependent variable the number of people in the city with income larger than $100,000 per year.
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The entry for the first-differenced model in column 5 suggests that the addition of a new top headquarters in a city is associated with a roughly 800 person increase in the number of individuals with income over $100,000 per year. The corresponding figure for an average publicly traded firm in column 6 is 275. Both coefficients are highly significant.
Inspection of the models in columns 7 and 8 shows that, in contrast to the models for charitable contributions, we can separately identify effects of the number and size of local firms on the number of high-income people in a city. In particular, both dimensions of headquarters seem to have a positive effect. 31 We also followed the same IV strategies used in Table 3 to isolate the variation in market value associated with firms that were continuously located in a city (column 9) and the variation associated with shifts in market value for producers of traded goods (column 10). The IV estimates from both strategies are very close to the OLS estimate.
Having found that the presence of a corporate headquarters significantly affects the number of high-income people in a city, we now turn to the question of how much of the impact of corporate headquarters on charitable giving can be attributed to this channel, versus a "direct" effect of corporate presence holding constant the number of high income people in the city. The models in Table 7 expand on the specifications in Table 3 by including the number of people 30 This variable was calculated from the 1990 and 2000 Census of Population. It refers to individuals 16 or older. The metropolitan areas with the largest number of individuals with personal income over $100,000 are Los Angeles and New York (about 280,000 in 2000, and 230,000 in 1990), followed by Chicago (260,000 in 2000 and 170,000 in 1990). 31 Firms clearly have many other characteristics in addition to market value that determine the number of highlypaid employees who work at the corporate headquarters. We suspect the combination of number and value is only a crude proxy for these more fundamental characteristics.
earning more than $100,000 per year as an added control. The contrast between the first differenced models in Table 3 and Table 7 is striking. The addition of just one variable results in a marked increase in the R-squared of the first differenced models, and a dramatic fall in the estimated effect of corporate presence. In particular, the models in columns 5-8 of Table 7 indicate that after controlling for the share of workers who earn more than $100,000, increases in the number of headquarters or increases in their market value have virtually no effect on charitable contributions in a city. For example, the coefficient on the number of headquarters drops from 10.09 in Table 3 to 2.42 in Table 7 . Similarly, the coefficient on the market value of top firms drops from 0.67 (with a t-ratio of 1.86) to a statistically insignificant -0.20.
In contrast, the estimated effect of the number of high-income individuals in a city is sizable and statistically significant. In the first differenced models, it is around 30, indicating that the presence of one additional person who earns over $100,000 per year is associated with an extra $30,000 in charitable contributions. 32 According to IRS reports, in year 2000, the average charitable contribution for individuals with income above $100,000 was $8700, or about 30% of the estimated impact of the presence of an additional person earning $100,000 or more on local giving. 33 It is important to realize, however, that our estimates are not directly comparable with the IRS statistics. On one hand, the IRS figure includes deductions for both local and national charities, while our estimates only reflect contributions to local charities. On the other hand, the IRS figure only includes personal contributions, while our estimates will incorporate the donations from other people in the city or from outside the city attributable to the fund-raising efforts of high-income people.
In sum, a comparison of Tables 3 and 7 suggests that the main channel through which corporate headquarters benefit local charities is by raising the number of high-income people in a 32 We doubt that people would instantaneously shift their contributions. On the other hand, we feel that some contributions could move very quickly. For example, consider contributions to a local food bank. It is not unreasonable to think that someone who has recently moved from Seattle to Chicago would switch her support for a local food bank to Chicago -even very soon after her arrival in the new city. We also note that it is not implausible that charitable contributions accelerate quickly when an existing firm goes public. While the value of the firm is not liquid before the IPO, and is highly uncertain, at the time of the IPO, the firm top employees often experience a substantial increase in wealth.
city, rather than by increasing the amount of direct corporate contributions that are channeled to local charities.
d. Do Private Sector Donations Crowd Out Government Donations?
In light of the apparent impact of corporate headquarters on charitable donations, an interesting question is whether there is any offsetting reaction of government support for local charities. As noted by Becker and Lindsay (1994) , it is possible that an increase in charitable contributions from private sector donors leads to "reverse crowd out" -a reduction in government support to local charities. The magnitude of this effect has important theoretical and policy implications for the overall impact of charitable organizations.
Consider the following simplified model of the amount that government agencies are willing to contribute to a particular non-profit agency:
where Y is a measure of the funds available to the government agencies, X is a set of covariates that affect the willingness of government decision-makers to support the non-profit, P is the dollar value of donations received from non-governmental sources, and ε is a residual reflecting any unmeasured influences on G. In equation (3), the parameter λ summarizes the behavioral impact of higher private sector donations on the willingness of governments to provide grants.
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A negative value of λ implies that government reduces support for the organization when donations from private donors go up -a "crowding out" effect. A positive value, on the other hand, means that governments are more willing to provide support when there is more support from private donors -a "crowding in" effect.
We suspect that OLS estimates of λ in equation (3) Governments to construct an estimate of the total revenues collected by all government agencies in a city as a proxy for resource availability. Table 8 present first-differenced models based on a version of equation (3) that is aggregated to the city level. The dependent variable in these models is the change in total government aid provided to local charities in a city (between 1990 and 2000) . The key independent variables are the change in total non-governmental donations received by local charities in the city, and the total revenues of all local government agencies. 35 We present simple OLS models in column 1, and instrumental variables (IV) estimates in columns 2-4, using changes in the number of locally headquartered firms, the market value of these firms, or both headquarters measures as instruments for the non-governmental income of local charities.
The simple OLS model in column 1 shows significant "crowding in": each dollar of nongovernmental income is estimated to raise government grants by 28 cents. Arguably, however, this estimate is upward-biased by unobserved heterogeneity in the "quality" of local charities.
The IV models based on the presence of local corporate headquarters confirm this suspicion.
Using the number of local headquarters, their market value, or both the estimates of λ range from 0.05 to 0.14, and are insignificantly different from 0. These estimates suggest that controlling for available local government revenues (which exert a strong positive effect on government funding of local charities) there is no behavioral reaction of government funding to private sector
donations. An interesting question for further research is whether donations from locally headquartered firms and their employees crowd in or crowd out other private sector donations.
Unfortunately, the Statistics of Income files do not allow us to distinguish the sources of private sector donations, so we cannot address that question here.
V. Conclusions
The past twenty years have been characterized by marked differences in the ability of and G: e.g., Andreoni and Payne (2009) and retain corporate headquarters in their communities, often providing tax incentives to sweeten the deal. These incentives are sometimes justified by the claim that locally-headed corporations are a significant source of money and fund-raising talent for local non-profits. These claims are difficult to verify, since the existing empirical evidence is limited.
In this paper we seek to empirically assess the influence of corporate headquarters in a city on non-profit organizations there. Our analysis suggests that attracting or retaining the headquarters of an average firm yields approximately $3-10 million per year in public contributions to local non-profits. Changes in the market capitalization of firms headquartered in a city are also important determinants of charitable donations. We find that each 1000 dollar increase in the market value of the firms headquartered in a city yields $0.60-1.60 to local nonprofits.
Most of these increases in charitable contributions seem to be due to the fact that the presence of corporate headquarters raises the number of rich individuals in an area. The addition of a new headquarters in a city is associated with an increase in the number of individuals with income larger than $100,000 equal to 275. By contrast, we find limited support for the notion that the presence of corporate headquarters benefits charities directly, through corporate donations. Given that the vast majority of firms in our sample produce nationally traded goods, this finding may be not too surprising. Profit maximizing firms with customers all over the country should have limited incentives to contribute only to local charities.
Finally, we examine the possibility that increased private sector donations crowd out government-provided revenues for local charities. While an OLS model suggests that government funding is increased by higher private sector donations (a "crowding in" effect), we conjecture that the observed effect is biased by the unobserved characteristics of local charitable organizations that increase their attractiveness to private sector and government funders. When we use the presence of corporate headquarters as instrumental variables for private-sector donations, and control for the revenues of local government agencies, we find that government 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 b Instrument for market value of all firms is the market value of firms that produce tradeable products.
Notes: Sample includes 146 cities. Dependent variable in columns 1-4 is number of people in MSA earning over $100,000 per year. Dependent variable in columns 5-10 is the change in the number of people in MSA earning over $100,000 per year from 1990 to 2000. All models also include controls for adult population, employment-population rate, and fraction of adults with a college degree (estimated from the 1990 and 2000 Censuses). Robust standard errors are in parentheses. Note: Sample includes 146 cities. Models and sample are similar to specifications in Table 3 , but include control for the fraction of the population with income above $100,000. Dependent variable in columns 1-4 is the total public contributions received by charitable organizations in 2000. Dependent variable in columns 5-10 is the change in total public contributions from 1990 to 2000. All models include controls for adult population, employment-population rate, and fraction of adults with a college degree (estimated from the 1990 and 2000 Censuses). Robust standard errors in parentheses. 
